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(57) ABSTRACT 

A method is speci?ed for operating a rotating electrical 
machine (1), which machine (1) has at least two sets of stator 
windings (A, B), in each case one associated converter unit 
(2) being provided for each set of stator windings (A, B) and 
each set of stator windings (A, B) comprising 11 phase 
windings, where n23, in which method the respective set of 
stator windings (A, B) is fed by the associated converter unit 
(2). In order to make it possible to regulate or in?uence 
electrical variables of the individual sets of stator windings 
of the rotating electrical machine in redundant fashion and 
independently, the currents (iAl, iA2, iA3; im, in, iB3) of at 
least n-l phase windings of each set of stator windings (A, 
B) are measured, and in each case one associated regulating 
device (3) is provided for each converter unit (2) and each 
converter unit (2) is driven by means of a drive signal (S) of 
the associated regulating device (3) independently of regu 
lating devices (3) of the respective other converter units (2). 
In addition, the drive signal (S) is formed in the respective 
regulating device (3) from the measured currents (i A1, i A2, 
iA3; iBl, i132, i133) of each set of stator windings (A, B). 
Furthermore, an apparatus is speci?ed for carrying out the 
method. 

14 Claims, 4 Drawing Sheets 

\rmw 
DEVICE \REGULATING REGULATING ‘ 

DEVICE 
3 



U.S. Patent Feb. 12, 2008 Sheet 1 of4 US 7,330,010 B2 

F .5 

9: nm_ 2. 

~<_ N3 N1 

Em 5” 3 

[Y m m 

wosmo woswo IIY 02:53am 2:53am 
as i M L L 

N m N m < v 



U.S. Patent Feb. 12, 2008 Sheet 2 0f 4 US 7,330,010 B2 

‘ I 

IA2 

CALCULATION 
UNIT 



U.S. Patent Feb. 12, 2008 Sheet 3 0f 4 US 7,330,010 B2 

3.3 3 

v- N ("J 

// m (D m 

w 

00 H 3» 

9 
> 00 

a D 



U.S. Patent Feb. 12, 2008 Sheet 4 0f 4 US 7,330,010 B2 

M ref 

' 1 
| 

REGULATING . | 
UNIT 

.6 

Icbist IM ist 



US 7,330,010 B2 
1 

METHOD FOR OPERATING A ROTATING 
ELECTRICAL MACHINE AND APPARATUS 

FOR CARRYING OUT THE METHOD 

TECHNICAL FIELD 

The invention relates to the ?eld of operating methods for 
rotating electrical machines. It is based on a method for 
operating a rotating electrical machine and an apparatus for 
carrying out the method in accordance With the precharac 
teriZing clause of the independent claims. 

PRIOR ART 

Apparatuses for methods for operating rotating electrical 
machines are increasingly required and used today. A suit 
able apparatus has been disclosed, for example, in EP 1 521 
356 A2. This document speci?es a rotating electrical 
machine Which has tWo sets of stator Windings. Furthermore, 
in each case one associated converter unit is provided for 
each set of stator Windings for the purpose of feeding it. In 
each case one associated regulating device is provided for 
each of the converter units for the purpose of driving the 
associated converter unit by means of a drive signal. In 
addition, measuring means are provided for measuring the 
currents of a set of stator Windings, Which measured currents 
are supplied to the associated regulating device, this regu 
lating device acting as the so-called “master”, i.e. inputs the 
measured currents of the “master” regulating device to the 
other regulating device, Which acts as the so-called “fol 
loWer”. The measured currents are input via a dataline. In 
response to the currents input by the “master” regulating 
device, the “follower” regulating device then emits a cor 
responding drive signal to its associated converter device, 
i.e. the drive signal of the “follower” regulating device is 
dependent on the input of the “master” regulating device, 
Which input represents a reference. 
One problem associated With a method for operating a 

rotating electrical machine and With the associated apparatus 
for carrying out the method in EP 1 521 356 A2 is the fact 
that one regulating device, speci?cally the “folloWer” regu 
lating device, is dependent on the other regulating device, 
speci?cally the “master” regulating device. Real indepen 
dence and redundancy of the regulating devices With their 
associated converter units and thus separate independent 
regulation or in?uencing of electrical variables of the 
respective sets of stator Windings, in particular the currents 
of each set of stator Windings, is thus not provided. 

SUMMARY OF THE INVENTION 

One object of the invention is therefore to specify a 
method for operating a rotating electrical machine Which 
makes possible redundant and independent regulation or 
in?uencing of electrical variables of the individual sets of 
stator Windings of the rotating electrical machine. In addi 
tion, an apparatus needs to be speci?ed Which can be 
realiZed in a very simple and robust manner and With little 
complexity in terms of circuitry and Which can be used to 
carry out the operating method in a particularly simple 
manner. These objects are achieved by the features of claims 
1 and 6, respectively. Advantageous developments of the 
invention are speci?ed in the dependent claims. 

The rotating electrical machine has at least tWo sets of 
stator Windings and each set of stator Windings comprises n 
phase Windings, Where n23, in each case one associated 
converter unit being provided for each set of stator Windings 
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2 
for feeding the set of stator Windings. In the operating 
method according to the invention, the respective set of 
stator Windings is noW fed by the associated converter unit. 
According to the invention, the currents of at least n-l phase 
Windings of each set of stator Windings are noW measured. 
Furthermore, in each case one associated regulating device 
is provided for each converter unit, each converter unit being 
driven by means of a drive signal of the associated regulat 
ing device independently of regulating devices of the respec 
tive other converter units. The drive signal is formed in the 
respective regulating device from the measured currents of 
each set of stator Windings. OWing to the abovementioned 
measures of the method according to the invention, the 
electrical variables of the respective sets of stator Windings, 
in particular the currents of each set of stator Windings, can 
advantageously be regulated or in?uenced separately and 
independently such that redundant regulation or in?uencing 
is made possible. The availability and maintenance friend 
liness of the entire system can thus advantageously be 
increased. 
The apparatus according to the invention for carrying out 

the method for operating a rotating electrical machine has in 
each case one associated converter unit provided for each set 
of stator Windings for feed purposes. According to the 
invention, measuring means are noW provided for measuring 
the currents of at least n-l phase Windings of each set of 
stator Windings. Furthermore, in each case one associated 
regulating device is provided for each converter unit for the 
purpose of driving the associated converter unit by means of 
a drive signal independently of regulating devices of the 
respective other converter units. Each regulating device is 
supplied the measured currents of each set of stator Windings 
for the purpose of forming the drive signal. The apparatus 
according to the invention can thus be realiZed in a very 
simple and robust manner and With little complexity in terms 
of circuitry, it being possible for the method according to the 
invention to be carried out in addition in a particularly 
simple manner using the apparatus according to the inven 
tion. OWing to the respective regulating device for driving 
the associated converter unit independently of regulating 
devices of the respective other converter units, the apparatus 
according to the invention is of redundant design, as a result 
of Which high availability and a high degree of maintenance 
friendliness of the entire system can be achieved. 

These and other objects, advantages and features of the 
present invention Will be disclosed in the detailed descrip 
tion beloW of preferred embodiments of the invention in 
conjunction With the draWing. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the draWings: 
FIG. 1 shoWs a ?rst embodiment of an apparatus accord 

ing to the invention for carrying out the method according to 
the invention for operating a rotating electrical machine, in 
particular for a rotating electrical machine in the form of a 
synchronous machine, 

FIG. 2 shoWs an embodiment of a regulating device of the 
apparatus shoWn in FIG. 1, 

FIG. 3 shoWs a second embodiment of an apparatus 
according to the invention for carrying out the method 
according to the invention for operating a rotating electrical 
machine, in particular for a rotating electrical machine in the 
form of an asynchronous machine, and 

FIG. 4 shoWs an embodiment of a regulating device of the 
apparatus shoWn in FIG. 3. 
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The references used in the drawing and their signi?cance 
are listed by Way of summary in the list of references. In 
principle, identical parts are provided With the same refer 
ences in the ?gures. The embodiments described represent, 
by Way of example, the subject matter of the invention and 
have no restrictive e?fect. 

Aproaches to Implementing the Invention 
FIG. 1 shoWs a ?rst embodiment of an apparatus accord 

ing to the invention for carrying out the method according to 
the invention for operating a rotating electrical machine 1, in 
particular for a rotating electrical machine 1 in the form of 
a synchronous machine. Furthermore, FIG. 3 shoWs a sec 
ond embodiment of an apparatus according to the invention 
for carrying out the method according to the invention for 
operating a rotating electrical machine 1, in particular for a 
rotating electrical machine 1 in the form of an asynchronous 
machine. The machine 1 has at least tWo sets of stator 
Windings A, B, i.e. more than tWo sets of stator Windings A, 
B are also conceivable. Each set of stator Windings A, B 
typically comprises n phase Windings, Where n23. In the 
embodiments shoWn in FIGS. 1 and 3, tWo sets of stator 
Windings A, B are shoWn, each having n:3 phase Windings. 
As shoWn in FIG. 1 and FIG. 3, in each case one associated 
converter unit 2 is provided for each set of stator Windings 
A, B. The respective set of stator Windings A, B is fed by the 
associated converter unit 2. 

In the method according to the invention, the currents i Al, 
iA2, iA3; iBl, iBZ, i33 of at least n-l phase Windings of each 
set of stator Windings A, B are noW measured. In FIG. 1 and 
FIG. 3, the currents iAl, iAZ, iA3; im, in, i33 of n:3 phase 
Windings of each set of stator Windings A, B are measured, 
but generally it is su?icient to measure only n-l currents i A 1, 
iA2, iA3; im, in, i133, Which advantageously results in a 
simpli?cation. In addition, as shoWn in FIG. 1 and FIG. 3, 
in each case one associated regulating device 3 is provided 
for each converter unit 2 and each converter unit 2 is driven 
by means of a drive signal S of the associated regulating 
device 3 independently of regulating devices 3 of the 
respective other converter units 2. In addition, the drive 
signal S is formed in the respective regulating device 3 from 
the measured currents iAl, iA2, iA3; im, in, i33 of each set of 
stator Windings A, B. As shoWn in FIG. 1 and FIG. 3, each 
regulating device 3 is supplied the n:3 measured currents 
iAl, iA2, iA3; im, in, i33 of each set of stator Windings A, B 
for the purpose of forming the drive signal S. In general, 
hoWever, each regulating device 3 is supplied the at least 
n-l measured currents iAl, iAZ, iA3; iBl, iBZ, i33 of each set 
of stator Windings A, B for the purpose of forming the drive 
signal S. 
OWing to the abovementioned measures of the method 

according to the invention, the electrical variables of the 
respective sets of stator Windings A, B, in particular the 
currents iAl, iAZ, iA3; im, in, i33 of each set of stator 
Windings A, B and/or the phase output voltages of the 
converter unit 2, can advantageously be regulated or in?u 
enced separately and independently. Redundant regulation 
or in?uencing ofthese currents iAl, iA2, iA3; im, in, i53 or the 
phase output voltages of the converter unit 2 is thus made 
possible. As a result, the availability and maintenance 
friendliness of the entire system can advantageously be 
increased. In addition, the method according to the invention 
and the apparatus according to the invention make possible 
a so-called four-quadrant operation of the respective con 
verter unit 2. 

Furthermore, the apparatus according to the invention can 
be realiZed in a very simple and robust manner and With little 
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4 
complexity in terms of circuitry, it being possible for the 
method according to the invention to be carried out in 
addition in a particularly simple manner using the apparatus 
according to the invention. OWing to the respective regu 
lating device 3 for driving the associated converter unit 2 
independently of regulating devices 3 of the respective other 
converter units 2, the apparatus according to the invention is 
of redundant design, as a result of Which high availability 
and a high degree of maintenance friendliness of the entire 
system can be achieved. In addition, the method according 
to the invention With the apparatus according to the inven 
tion makes possible a so-called four-quadrant operation of 
the respective converter unit 2. 
As shoWn in FIG. 1 and FIG. 2, a capacitive energy store 

8 is connected to the respective converter unit 2. This 
advantageously has the result that each converter unit 2 can 
be fed, for example, from a separate DC voltage system via 
the associated capacitive energy store 8, Which increases 
redundancy. Alternatively, each converter unit 2 can also be 
fed in each case from a separate AC voltage system via the 
associated capacitive energy store 8 and a recti?er connected 
to the respective capacitive energy store 8, Which likeWise 
increases redundancy. In addition, in the event of a fault in 
a poWer supply system, for example, a converter unit 2 can 
feed the associated capacitive energy store 8 With electrical 
energy from the rotating electrical machine 1 and thus at 
least partially compensate for the fault on the poWer supply 
system connected to the capacitive energy store 8, While the 
other converter unit 2, Which is fed from a separate poWer 
supply system via its associated capacitive energy store 8, 
feeds the rotating electrical machine 1 and thus continues to 
drive. It is of course also conceivable for the individual 
capacitive energy stores 8 to be connected to one another or 
for the capacitive energy store 8 to be in the form of a single, 
common capacitive energy store 8 to Which the converter 
units 2 are then connected. In general, the abovementioned 
redundant design of the apparatus according to the invention 
and also the method according to the invention make it 
possible for a converter unit 2, for example, to be discon 
nected for maintenance purposes and to be reconnected after 
maintenance Work While the other converter unit 2 continues 
to be operated and continues to feed the rotating electrical 
machine 1. 

In the case of a rotating electrical machine 1 in the form 
of a synchronous machine, in general the present torque 
value Mast and the present stator ?ux value (Duct are formed 
in the respective regulating device 3 from the measured 
currents iAl, iA2, iA3; im, in, i33 of each set of stator 
Windings A, B, from the DC voltage UDC of the capacitive 
energy store 8 connected to the respective converter unit 2 
and from the rotor position 4). Such a synchronous machine, 
Which does not require a ?eld Winding and thus also does not 
require a ?eld current ip, is usually a permanent magnet 
machine. If, on the other hand, a ?eld Winding is provided 
in the synchronous machine, this means for the method 
according to the invention that the present torque value Mast 
and the present stator ?ux value (Duct are formed, in addition 
to the abovementioned physical variables, from the ?eld 
current iF of the ?eld Winding of the synchronous machine. 
In this regard, FIG. 2 shoWs an embodiment of the regulating 
device 3 of the apparatus shoWn in FIG. 1 for a synchronous 
machine having a ?eld Winding. In this ?gure (FIG. 2), each 
regulating device 3 has a calculation unit 5 for forming the 
present torque value Mast and the present stator ?ux value 
(I) I from the measured currents iAl, iA2, iA3; im, in, i33 of 
@5611 set of stator Windings A, B, from the DC voltage UDC 
of the capacitive energy store 8, from the rotor position 4) and 
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from the ?eld current iF. As shown in FIG. 2, the above 
mentioned variables are supplied to the calculation unit 5. 
Mention Will be made of the fact that the rotor position 4) can 
be measured or is a calculated variable. The ?eld current i F 
and the DC voltage UDC of the capacitive energy store 8 are 
in each case measured variables. As has already been 
mentioned, it is advantageously merely necessary to in 
general measure n-l currents iAl, iA2, iA3; im, in, i33 ofeach 
set of stator Windings A, B. The respective unmeasured 
current iAl, iA2, iA3; im, in, i33 ofeach set of stator Windings 
A, B can advantageously be calculated from the measured 
currents iAl, iAZ, iA3; im, in, i33 in the calculation unit 5. 
One current transformer Which is normally required for 
measuring currents but is expensive, space-consuming and 
also susceptible to faults can thus be dispensed With for each 
set of stator Windings A, B. 

In accordance With the method, the drive signal S is 
produced by adjusting the present torque value Mast to a 
predeterminable reference torque value Mref and by adjust 
ing the present stator ?ux value (Duct to a predeterminable 
reference stator ?ux value (Pref Mention Will be made of the 
fact that it is possible for the drive signal S to be produced 
by the abovementioned adjustment by means of a pulse 
Width modulation method, by means of a direct torque 
control method (DTC) or by means of a method using 
optimiZed pulse patterns. As shoWn in FIG. 2, each regu 
lating device 3 has, for this purpose, a regulating unit 6 for 
adjusting the present torque value Mast to the predeter 
minable reference torque value Mref and for adjusting the 
present stator ?ux value (Duct to the predeterminable refer 
ence stator ?ux value (Pref, the drive signal S produced by the 
adjustment being present at the output of the regulating unit 
6. In accordance With the drive signal S produced, each 
converter unit 2 thus folloWs its associated reference torque 
value Mref and reference stator ?ux value (Pref and thus 
advantageously only folloWs the inputs of its respectively 
associated regulating device 3. 

In the case of a rotating electrical machine 1 in the form 
of an asynchronous machine, the present torque value Mast 
and the present stator ?ux value (Duct are formed in the 
respective regulating device 3 from the measured currents 
iAl, iAZ, iA3; iBl, i132, i53 of each set of stator Windings A, B, 
from the DC voltage UDC of the capacitive energy store 8 
connected to the respective converter unit 2 and from the 
rotor speed V. In this regard, FIG. 4 shoWs an embodiment 
of the regulating device 3 of the apparatus shoWn in FIG. 3. 
In this ?gure (FIG. 4), each regulating device 3 has a 
calculation unit 5 for forming the present torque value Mast 
and the present stator ?ux value (Duct from the measured 
currents iAl, iAZ, iA3; im, in, i33 of each set of stator 
Windings A, B, from the DC voltage UDC of the capacitive 
energy store 8 and from the rotor speed V. As shoWn in FIG. 
4, the abovementioned variables are supplied to the calcu 
lation unit 5. Mention Will be made of the fact that the rotor 
speed V can be measured and is thus a measured variable. 
The DC voltage UDC of the capacitive energy store 8 is 
likeWise a measured variable. As has already been men 
tioned for the synchronous machine, it is advantageously 
merely necessary to in general measure n-l currents i A1, i A2, 
iA3; im, in, i33 of each set of stator Windings A, B. The 
respective unmeasured current iAl, iA2, iA3; im, in, i53 of 
each set of stator Windings A, B can advantageously be 
calculated from the measured currents i Al, i A2, i A3; iBl, i132, 
i33 in the calculation unit 5. One current transformer Which 
is normally required for measuring currents but is expensive, 
space-consuming and also susceptible to faults can thus be 
dispensed With for each set of stator Windings A, B. 
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6 
With reference to the method according to the invention, 

the drive signal S is produced by adjusting the present torque 
value Mast to a predeterminable reference torque value Mref 
and by adjusting the present stator ?ux value (Duct to a 
predeterminable reference stator ?ux value (Pref, as also 
mentioned above for the synchronous machine. Mention 
Will be made of the fact that it is possible for the drive signal 
S to be produced by the abovementioned adjustment by 
means of a pulse Width modulation method, by means of a 
direct torque control method (DTC) or by means of a method 
using optimiZed pulse patterns. As shoWn in FIG. 4, each 
regulating device 3 has, for this purpose, a regulating unit 6 
for adjusting the present torque value Mast to the predeter 
minable reference torque value Mref and for adjusting the 
present stator ?ux value (Duct to the predeterminable refer 
ence stator ?ux value (Pref, the drive signal S produced being 
present at the output of the regulating unit 6 oWing to the 
adjustment. In accordance With the drive signal S produced, 
each converter unit 2 thus folloWs its associated reference 
torque value Mref and reference stator ?ux value (Pref and 
thus advantageously only folloWs the inputs of its respec 
tively associated regulating device 3 in the case of a rotating 
electrical machine 1 in the form of an asynchronous machine 
as Well. 

LIST OF REFERENCES 

1 Rotating electrical machine 
2 Converter unit 
3 Regulating device 
4 Measuring means 
5 Calculation unit 
6 Regulating unit 
8 Capacitive energy store 
A, B Sets of stator Windings of the rotating electrical 

machine 
The invention claimed is: 
1. A method for operating a rotating electrical machine, 

Which machine has at least tWo sets of stator Windings (A, 
B) and each set of stator Windings (A, B) comprises n phase 
Windings, Where n; 3, in each case one associated converter 
unit being provided for each set of stator Windings (A, B), 
in Which the respective set of stator Windings, (A, B) is fed 
by the associated converter unit, Wherein the currents (i A 1, 
iA2, iA3, iBl, iBZ, iB3) of at least n-l phase Windings of each 
set of stator Windings (A, B) are measured, Wherein in each 
case one associated regulating device is provided for each 
converter unit and each converter unit is driven by means of 
a drive signal of the associated regulating device indepen 
dently of regulating devices of the respective other converter 
units, and Wherein the drive signal (S) is formed in the 
respective regulating device from the measured currents 
(iAl, iA2, iA3, im, in, iB3) of each set of stator Windings (A, 

2. The method as claimed in claim 1, Wherein, in the case 
of a rotating electrical machine in the form of a synchronous 
machine, the present torque value (Mast) and the present 
stator ?ux value ((Dact) are formed in the respective regu 
lating device from the measured currents (iA1,iA2,iA3,iBl,iB2, 
iB3) of each set of stator Windings (A, B), from the DC 
voltage (U DC) of a capacitive energy store connected to the 
respective converter unit and from the rotor position. 

3. The method as claimed in claim 2, Wherein the present 
torque value (Mast) and the present stator ?ux value ((Dact) 
are formed, in addition, from the ?eld current (i F). 

4. The method as claimed in claim 1, Wherein, in the case 
of a rotating electrical machine in the form of an asynchro 
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nous machine, the present torque value (Mast) and the 
present stator ?ux value ((Dact) are formed in the respective 
regulating device from the measured currents (i Al,i A2,i A3, 
iBl,iB2,iB3) of each set of stator Windings (A, B), from the 
DC voltage (U DC) of a capacitive energy store (8) connected 
to the respective converter unit and from the rotor speed (V). 

5. The method as claimed in claim 2, Wherein the drive 
signal (S) is produced by adjusting the present torque value 
(Mast) to a predeterminable reference torque value (Mref) 
and by adjusting the present stator ?ux value ((Dact) to a 
predeterminable reference stator ?ux value ((Dwf). 

6. The method as claimed in claim 3, Wherein the drive 
signal is produced by adjusting the present torque value to 
a predeterminable reference torque value and by adjusting 
the present stator ?ux value to a predeterminable reference 
stator ?ux value. 

7. The method as claimed in claim 4, Wherein the drive 
signal is produced by adjusting the present torque value to 
a predeterminable reference torque value and by adjusting 
the present stator ?ux value to a predeterminable reference 
stator ?ux value. 

8. An apparatus for carrying out a method for operating a 
rotating electrical machine, Which machine has at least tWo 
sets of stator Windings (A, B) and each set of stator Windings 
(A, B) comprises n phase Windings, Where n; 3, and having 
in each case one associated converter unit provided for each 
set of stator Windings (A, B) for feed purposes, Wherein 
measuring means are provided for measuring the currents 
(iA1,iA2, iA3,iBl,iB2,iB3) of at least n-l phase Windings of 
each set of stator Windings (A, B), Wherein in each case one 
associated regulating device is provided for each converter 
unit for the purpose of driving the associated converter unit 
by means of a drive signal (S) independently of regulating 
devices of the respective other converter units, and Wherein 
each regulating device is supplied the measured currents 
(iAl,iA2,iA3,iB1,iB2,iB3) of each set of stator Windings (A, B) 
for the purpose of forming the drive signal (S). 

9. The apparatus as claimed in claim 8, Wherein, in the 
case of a rotating electrical machine in the form of a 
synchronous machine, each regulating device has a calcu 
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lation unit for forming the present torque value (Mast) and 
the present stator ?ux value ((Dact) from the measured 
currents (iAl,iA2,iA3,iB1,iB2,iB3) ofeach set of stator Windings 
(A, B), from the DC voltage (U DC) of a capacitive energy 
store connected to the respective converter unit and from the 
rotor position ((1)). 

10. The apparatus as claimed in claim 9, Wherein the 
calculation unit for forming the present torque value (Mast) 
and the present stator ?ux value ((Dact) is supplied, in 
addition, the ?eld current (i F). 

11. The apparatus as claimed in claim 8, Wherein, in the 
case of a rotating electrical machine in the form of an 
asynchronous machine, each regulating device has a calcu 
lation unit for forming the present torque value (Mast) and 
the present stator ?ux value ((Dact) from the measured 
currents (iAl,iA2,iA3,iB1,iB2,iB3) ofeach set of stator Windings 
(A, B), from the DC voltage (U DC) of a capacitive energy 
store connected to the respective converter unit and from the 
rotor speed (V). 

12. The apparatus as claimed in claim 9, Wherein each 
regulating device has a regulating unit for adjusting the 
present torque value (Mast) to a predeterminable reference 
torque value (Mref) and for adjusting the present stator ?ux 
value ((Dact) to a predeterminable reference stator ?ux value 
(C1)”), the device signal (S) being present at the output of the 
regulating unit. 

13. The apparatus as claimed in claim 10, Wherein each 
regulating device has a regulating unit for adjusting the 
present torque value to a predeterminable reference torque 
value and for adjusting the present stator ?ux value to a 
predeterminable reference stator ?ux value, the drive signal 
being present at the output of the regulating unit. 

14. The apparatus as claimed in claim 11, Wherein each 
regulating device has a regulating unit for adjusting the 
present torque value to a predeterminable reference torque 
value and for adjusting the present stator ?ux value to a 
predeterminable reference stator ?ux value, the drive signal 
being present at the output of the regulating unit. 

* * * * * 


